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1 the ſeveral 


Pan PHLETS and Scuors, 
That have been offer'd 


oy 'To the Publick, for the Building of a Bridge 24. 
 - Weſtminſter ; wherein his m 07 Abſurdities are 
detected, and. the Manner of Meaſuting and 

ag the Quantity and Weight of Mates | 
rials in all Kinds of Arches, explain'd, * - ' 

RY. mY By which tis evident, A | | 

I Me. James is abſolutely 4 2 to ſo * 

much Geometry as is needtul to come at the-Meaſures' +4 

of the 3 of Materials to be imploy d in fuch a 

Work, And that a ſemicircülar Stone Arch of oF 

120 Peet i Diameter, has not ſo great 4 Preſſure en 

its Baſe, as many Publick a in this Kingdom $.. 

- have on theirs. A 3 


be Nature of the Tides, and Fall of Water at 
1 London Bridge, fully E — 41 The Whole Exem- 


lify'd by Geometrical Diagrams, and New Deſign s 
8 the Nature and Ealy Performance of ſo 2. "a 
Agent Work 5 7 

— — 


5 Bs E B. LA NG Fa 2 7 . FG ; | Rf 1 5 5 

2 a 
| Frinted for che Avruon'; and Sold by I Mur ing _ 
>, vert M Coffee-Houſe, near e > 
cc. xxxviI. | Price 1 1 - 2 


* 


ö * 


N 


where ay be had, Pei 14. 1 


f 


The FIRST PART orf 


compoſed of Nine Arches, independent of each other, wh 


AS on for the Bridge at Nor Palace Yard, 1 TAY 
u 


ure is ſuch, that the greateſt Weight guy: to be impreſſed 
Admitting 8 


cannot break —2 — 


the Flux and Reflux of the Tides. 


I. The ſeveral Manners that the 
Tides will be affected by this 
BuibMing. 

II. The greateſt Fall of the Water 

truly calculated; with Remarks 
on an erroneous Calculation of 4 
inches and 7 toths, lately — 


liſhe 

IH. Methods for laying the Foun- 
dations of the Piers in the moſt 
ſubſtantial and expgdirioys Man- 
"BET; and to rey them, with the 


Feet Water: Way for 
Wherein i is demonſtrated, 


fame Eaſe as on dry Land, with- 
out Obſtruction to the Nayiga- 


tion. 

IV. A near Calculation of the cu- 
bical Feet contained in the whole 
Fabrick ; the Expence if built 
2 47 Stone, or with bores 


V. The rye EY and Advanta bu 
horizontal Cylinders, for Se 


an equal Preſſure an the 
G each A0 bh 


A Work 3 new, by which an We of 24, 174 7 is 


faved, and the Building wade ſtronger alſo. With Obf 


on the ſeveral DESIGNS publiſhed 
wehte of their Arches to # 


Langley. 


2. The Young Builder's Rudi 
ition, with great Additions 


Pieces, Er. Price 7 4. 6 4:42 l 


4. Smith's Specimen of 
ſignus of Prontifpieces to Doors, 


ervations 
to this Time, proving the Abut- 


infirm, and the Poſſibility of their Fall- 
ing, by Means of which the Whole will be in _ By B. 


. 


iments, by Mr. Langley, the 2d 
Doors, Windows, Chimaey 


Cate- Ways, Piers, Pavillibis, 


Temples 5 Chimney Pieces, and other uſeful Decorations, on 66. 


(-opper 


4 A New French Grammar, 

' Matier to Read, 8 peak, and 
half the uſdal Time, ' "The Third 
rods . A 


ares, never before publiſhed, " Price 12 2. bound. 


eaching, without the Help of « a 
ite that Language in leſs than 


ee bee 8225 
* | 


c 


75 the Right Hoxovn . 5 
| T he L. ORD 8. 
ö | And Others, 


1 Ease, Gentlemen 1 | 
omted Commiſſioners, for building 4 
Brag e croſs toe River Thames, from 
Palace Tard in the City of 

' Weſtminſter, tothe eppoſii be Shore in the. 
County of Surrey. x | 


1855 915; F 
5 Lonbs and a 4 


1 Ltho? at this Juncture, few Artiſts 
have any Hopes of ever ſeeing Men 
of Merit, precede thoſe of Impoſ- 
ture and Intereſt ; which on 
rages many, from a plyin pac 
Thoughts for the Service of the ublck; ye 
my Loxps and GENTLEMEN, in this 82 
and Laudable Undextabing, I am confident, 
that the Offers of eyery.one, made unto Tow, | 
will be impartially Ehn rd and Encourag'd, 


as their Abilities — Merits deſerve; without 
Regard to the private Intereſt of unqualify d 
Perſons, who are the Bone of all Artiſts as well 
as of all Buildings raiſed by them; of which, 
the Cuſtom-Houſe, Admiralty-Office, and many _. 
other Buildings, in, and about this City, are 


W to | wu. It 


that I have given, or may hereafter give, » 


| : * rd to my own Reputation, and 


51 


11 is on this Motive, and with: Regitd/to 
the Good of my Country, that L have imp! 5 | 
with great Aſſiduity, many Hours, in the 
templation here and if it mould Aen. 


Hints, or Inſtructions, that will be an | 
ſerviceable 1 _ this o_ COR ſhall 4 
think ime a pent : 

As Mr. o N of 5 (in his 
Sor e of the ſeveral Pamphlets and 
Schemes, that have been offer'd to the Publick, 
relating to this Work) has, miſtakenly printed | 
and publiſh'd, a Series af Abſurdities, which, 
if not detected, might introduce a Kind of 


Thinking, founded on falſe Principles; I am 


—— indiſpenſably oblig d to expoſe 7 1 5 
ice 
moties f the deceaſed Mr. «mare 

150 1 Me: Fobn Price, © 
Mach more may be faid on this Great Work, 


which I am ready to 88 in the moſt 


familiar Manner, by Pla wn and Models, when 


Tour Ho sous, wilt de pleas d to lay your 


Community on me for that Purpoſe. Tan, 
| W Logs and GAM TIN, 


Wur moſt Obedjont, 4 
| Lok Humble aan, 


"Bay 2 


a1. James“ ſhort Review of 4 
ſeveral Pamphlets aud Schemes that 
Hate been offer'd to the Publich, in Re- 
- Jation to, 3 building, of a Bridge at 
eber 1 


8 the Con iN if Beige, is tin 
doubtedly a Part of eee 

| Fo 0b oa re 4 goud Fu ah 
nd Reaſoning, the Prin- 

| ciples af ing Gat the Pr 
0 ren whoever 1 is proved to be 
ber therewith, cabnot be proper er- 
ſon to be employ d in ſuch Works. . 
Aud it is cert 155 that to build Bridges, (p. 5 
toids and deep: R ivers,. cubere the Currents are ſtrong 
c and, perhaps, the Botrom inſecure of 

; 70 Puild on will exerciſe the utmoft Still and 

5 n 90 the Ri —_— Tae in the Buſineſs of 


"— 


cannot afſert any Part of it to be either; 


[4] 


* e 


is not br 


„ 


* 


£1 how, Feet) 0 les 4 8 ro | 
ver, that its Current is tron - 8 and 


its Bottom inſecure to bull 

At the Times of low Water the Depth. (for 
the greateſt Part of the River's Breadth) is about 
5 * cet, and in the deepeſt Part, which is on the 
Lawbeth Side, for about 100 Feet Extent, not 
fully 10 Feet; eh cannot be deemed deep, even 
at a common Spring Tide, whoſe 1 . e 
Altitude is generally about 10, and ſometimes 11 


Feet more: Nor can the greateſt Velocity of the 


Current be ca impetuous, as not being rapid 
or violent. ad with Re gard to the Security, or 
— of the Bottom, I believe Mr. James 

ut be 
that as it will, there are many Ways and Means 
to be uſed, that will make the Foundation entirely 
Firm and Secuns, without any Kind of Difficulty, 
notwith Heres is a copſtant Flu Re⸗ | 
flux of the which Mr, Tames abpre 
will make 75 f culty of the Dndertatbiaę u a little 
augmented 1 Had Mr. 4 ſaid 'twonld hays 
augmented OY tike'a ve- 
ry knowing Perſou in the . Bh 7 if Bading. But 
to ſay, it will augment the 


fliculty, is WE 
for if the Batterdeaux's or e 8 are made 85 


eure at 1 — wm 


to keep off the Water, for 
5 Feet i in De e natural Depth of the River 
juſt before he Ade flows, there's 8 no Difficulty to 
encreaſe their Thickneſſes, and raiſe them. . gh 


damn, to K as many, twice as many 
more Feet in Dope; more of which, Iam ready 


1444 


ove, before the Honourable Commiſſioners, 
825 they ate pleaſed to lay their Commands on 
me for that Purpoſe, 
As Mr. NT ame cannot approve & any one Thitg 
popes or this Work by Mr. Price, Mr. Hag 

and his Humble u and, as he ſays, a 
it will exerciſe the utmoſt Skill and Induſtry'ot 1 
the moſt knowing Perſon in the Buſineſs of Band- 
ing, 0. 4.) by which he undoubtedly would have 
himſelf to be underſtood : It will therefore be ne- 
ceffary, as I proceed, juſt to cite ſome one or two 
of the 01 ngs conducted by himſelf; by which 
every one ma y Judge, how muck he has regarded 
Repiration al Safety ; and how' great his Abili- 
tres are, in the Buſineſs of Building. 

It is very remarkable that Mons Gautier, who 1 is 
the firſt Perſon Mr. James takes Notice of, (p. 4. 
ſhould eſcape his Cenfure, and particularly when 
ſo replete with Envy and Malice to the greateſt 
Degree, and ſo much overwhelm'd in Self=conceit, 
& to believe himſelf the only knowing Perſon in 
the Buſineſs of Building, (p. 4. 4) to have the only 
Underſtanding, how to weigh and conſider the 
ents and Hazards that inevitably attend 
Works of this Nature (p. 5.) ; that he's not one 
of thoſe Perſons among us, who think themſelves 
qualified to give Inftra#ions upon this Head; and not 
capable 99 fa C or conduct a private Buildi 3 
ar on who can + Now the Plan and Upright 2 

and at alf Events, puth forward to haye 
his Scheme pte fert d, be it ever ſo impracticable. 
Or, who is abr Moe er of ſb much Geometry or Arith- 
metich, as is 4227 7 come at the Meaſures, or to 
42 the Quantities of the Materials to be mate 


No; he believes himſelf to be no ſuch 
;. bur at * 7 might be Fo 


1 


were he capable of Reflection, that many have laughd. 
at ſome of his Performances, of hh. the 250 
that he made to Well Hall, lately ſtanding near 
Eltham in Kent, was one, which tis ſaid would 
have fell down before tiled in, had it not beeg 
ſhored up from the Ground to prevent it. Nor 
could any Man, with Safety and Reputation, de. 
dend on him for the contriving or conducting of 
is own Work, I mean, that of a Carpenter, when 
he worked at that Trade, until Mr. Abraham Cur- 
tis, an excellent Workman, acted for him, and 
taught him that Buſineſs; and who, far ſo doing, 
Iam informed, he treated with the utmoſt Ingras 
titude. Now ſeeing that many ſuch riſe in the, 
World more by, Fortune than Merit, and take the 
Liberty to make their Offers, poor ones as they are, 
and with very great Aſſurancę puſſi to have them 
— pray, Why is not every Man of Mo- 
eſty and Merit, to be admitted, at leaſt, the? 
fame Liberty? May not from one or more; of 
uch, ea! produced and offered to the 
Advantage of this Work; that cannot be ſponta- 
neouſly produced from Mr. Tameb's Brain, and 
which cannot be cultivated i its heavy, ſtubborn 
oil! e. » Eo As Br 140 
His Reflection on thoſe Men (ho make ng 
more Difficulty to.propeſe Arches.of 100 or;120 
Feet in Extent. (p, 6) than others would of 40 
gr, $0) will retort 2 on himſelfj for, inſtead 
c his ſaying that their Ideas . e ſo very 
ſuperficial, that they /cem to haber little or 8815 
tion of the Effects of Weight and Solidity, hig 
Ideas will herein be proveq to be N ſuch, 
and that he really is not Maſter of ſo mu 1 
try and Arithmetick as to came at the Mes- 
gres of che Quantities pf Materials to be made 


"# Depth 1 ſhould be very glad'to-know, how 


17 * 
Uſe of in chis Undertaking, altho he has had the 
Aſſurance (p. 57.) to 98 The Calellatians he has 
hitherto made, do not only concern the Cubical Quan- 
tities of Stone requiſite for the Work, but the We - 
manſbip itſelf, and the Charge of raiſing it and ſets; 
rn. it alſo. 


ut leaving his envious Reflections to ſuch as 


will 2 Ear to them, 1 come now to. examine 


his Review. 


His firſt Bounce is at Mr. Job "Drice, lat ly 


deceaſed, which ſeems to be no more than 


of a Pot-Gun ; nor is his ſecond (which is at Mr. 
Hawkſmore) of much greater Report; but his 
third and laſt, is very much like that of a Bin- 
derbuſs ng Pius as will frequently appear in the follow-, 
I - uo e. 

Remarks on Mr. Price are as follows, af _ 
I. "That his Side Arches are 40, 55, 70, 85, 
the middle Arch 100 Feet wide Fo 6.) ; that the 


| 1 of his Bridge have their Tn very well 


portion d to the Extent of their reſpective Arch- 
w ? Job their Altitudes 23 Feet, from the Bed of 
the River, before the Arches come on, not ſo; 


being, as he imagines, ſomething too highly ad- 


vanced; but how much, and what Conſequences 
ſuch, extraordinary Hei ght might have been at- 


tended with, he has forgot to make any Mention 


of. But, however, he concludes, that he cat 
think it adviſable to et an Arch that riſes no more 


than 4 of its Diameter of fo great Weight aud Thruſt 


as the middle one, eſpecially upon Legs fo advanied. 


0 % 


5 That be Peripbery of this Arth is much about | 
128 Feet, and in Proportion to its Extent, the Arch 
Stones ought to be. 7 Feet, or at leaſt 6. Feet 8 Inches 


this 


a0. 
this Proportion is produced, and on what Prinei- 
ples it is ng - 2 have been 1.57 like 

a very knowing Fer/on in the Buſineſs uilding, 
Bad Mr. — demonſtrated + ell bar 
leſſer Thickneſs or Depth ery ae ſuſtain the 
Weight of fuch an Arch; than to fay, tis fo, 

| 2 Demonſtration. In the next Place he ob- 

7 that the Breadth of the Bridge aſſigned by 
Mr. Price, from out to out of the Parapet Wal 
is 40 Feet; and then ſays, _ * 

. * Now the multiplying 128 Feet, by 6 Feet 8 Inch 
© es 523 40 Feet, produces Cubical Feet 34133 Feet 
4 Inches for the ſolid Content of the Arch, which 
&* admittiug the Arch to be of Portland Stone, are 
&« of no Jeſs Weight than 2133 Tons, the Burthen of 
four or five large Sbips.. - © 2 

I mult here take the Liberty to obſerve, That 
Mr. James, in this Calculation, proves himfelf to 
be one of thoſe very Perſons, whom he ſays (p. 6.) 

ave not Mafters of fo much Geometry and Arithmee 
zick,. as is-needful to come at the Meaſures, or to caft 
the Quantities of. the Materials to be made Wa ＋. 
or $53 Feet. 4 Inches, produced by multiplying 
the Curvature or Periphery of the under Part'o 
the Arch (as b, Fig. I.) 128 Feet, into 6 Feet 
8 Inches its Depth, is not the ſuperficial Content 
he Figuic ab cmnh, which is the Face of the 

Arch, eee that Product being mul- 
tiplied into 40 the Breadth of the Bridge Which 
rer 34133 Feet 4 Inches, cannot be. the cu- 
i al Quantity ok the Arch, as he has aſſerted it 
to * 6 . - Lv 


Had Mr. James been Maſter of ſo much Geo- 
metry, as is neeefiary to meaſure the Superficies 
of the Face ob the Arch abcmnhb, he would have 
known, that deducting the Sector mn ho, Fom the 

. eto 


c __ 


„ — —_—W » 


0 r 


[91] 


or 2 beo, the Remains abcm % would have 
been the cial Content thereof. © 

As the Manner of meaſuring the Superficitwes 
this Arch, will be a Guide to Mr. Fames in future 
Computations z and, 17 ſome Entertainment 1 


to the Curious, I'wi manager 45505 


How to meaſure the 'Superficies of the 2 of 254 


- 3 


an Arch. 


Let abe be the upper Curve, and muh the 
e Curve. Let mh the Extent, or Chord Line 
of the leſſer Curve be equal to 100 F cet 3 the 


Height du, equal to 33 Feet + I (which is 3 of the 


Extent of the leſſer Curve); and by equal to 6 
Feet 8 Inches, the pretended proportional Depth. 


Firſt, Find the Diameter zÞ of the leſſer Gurve 
m ub, ths, e RAB | 


RULE 


L * its half Chord 1 (which is no more 
2 to multiply 50/into 50). Are its Product 


_ (2500) by an its Sine or Height (334) and add 


the Quotient (73) to'nd 0 Sine, 4 
108 4 is equal to #P the Diameter required. 


Secondly, Find the Lengths of the two Curves 
muh, and abe, by theſe 


RULES 


5 Draw of eqqual to 108 Feet N the Diame- 


ter found ; on o its Center with the Radius eo, de- 

e the Semicircle e F; alſo on o, ere the 

n e Make+o, and 0k, each equal to 

d draw im, and Eb, el to-on cut- 

hs the Semicircte in the Points in and þ, and draw 
the Lines mo, and bo. 


WF. 


L 101 


24y, As 7 is to 22, fo is 108 3, he Diameter 
of he Girl J, to 340 4 Feer, its whole Cir- 


terence, 
Is — 300 4, the Number of Feet contained 


therein, 
So is (1 the Quantity of the An 
err ee e 
wy in the Arch eh to (127 Feet and 
2 and a little more) the Length of the leſ- 
er Curve, which: * rant lays i gout 
428 Feet. 


a To find the Lengt 3 abc; to 108 
Feet 4 Inches the 82 the giver of the leſſer Curve, add 
twice 6 Feet 8 Inches, for the Thickneſs of the 


Arch on each Side; the Sum is 121 Feet 8 Inch- | 


es; then ſay, 
ft, As 7 is to 22, ſq is, 127 Feet $ toches, to 
382 Feet 3, the Circumference of the outer Circle. 
Fre) As 360 Degrees, is to 382 Feet 3, ſo is 
5, the De grees in the Arch abt, to 143 Feet 
6 ae — Length oſ the up upper, Curve ; which 
exceeds the lower ee by 16 Feet, of which 


both were equal. 
The Lengths of theſe Curves and their Radins's 


being thus found, the Areas of the Sectots 4 h co, 
and 2 ay be found ſufficiently near, as fol- 
lowing ; 
28 half the Carve Line by the Radius, and 
the Produd is 2 J the Area required. 
So half fred 7I 2 9 Inches, multiplied into 
the Radius og, 60 Feet io Inches, the Product is 
4364 Feet 9 Joches and « 1 nn 


— — — —— ———— 24 — ———— 
4 * . 
| . 


34% 5 the Degrees i in the whole Cireum- | 


equal to the Degrees Cofi- 


Mr. James takes no Notice, but proceeds as if 


— a tt; es 


* 


1 


— 


1 


Q i110 


19 bus We 


eee 


Fix} 
63 Feet 9 Inches, multiply d into 54 Feet 2 Inch 
es, the rodult is 345 3 Feet 1 Inch and .. 


If from 4364 Feet 9 Inches and 2, the Ares of 
the Sector abco, we Jabtra 3453 Feet 1 Inch. 


and +, the Area of the Sector mn ho, the Reihains 
is 911 Feet 8 Inches, which is the fuperficial 
Content of abcmn hb the Face of the Arch as re- 
quird. Now 911 Feet 8 Inches multiply'd into 
40 the Breadth of the Bridge, produces cubical 
Feet 36466, 8 Inches. e Ba mae” tr 

If from 36466 Feet 8 Inches, which is the true 
Quantity of Stone in the Arch, be ſubtracted 
34133 Feet 4 Inches, the pretended Quantity by 
Mr. James, the Difference is 2333 cubical Feet 3 
which divided by 16, the Feet cubical in a Tun 
of Stone, the Quotient is 145 8, the. Number ot 
[uns miſtaken by Mr. James in this Particular. 

Now ſuppoſing that ſuch an Arch as this was 
really built by a Maſon, and thus meaſur d by Mr. 
Pomes, it is evident, that by his Stupidity, the 
aſon would be wronged of 2333 cubical Feet of 

Stone, which cannot be worth Teſs than 3 5. per 
Foot, including working and ſettinig, which a- 
mounts to 344 /. 195. cd 6 be a 

Ihe next Thing that comes under Mr. James s 
Conſideration, is, the Weight of the Spandrels 


on the Sides of the Arch, which he falſly aſſerts 


G. 7.) will be about 2000 Tuns more, the Abſurdi- 
ty of which appears very plainly from the follow- 
ing, 1. 3 IE 
1. Thro' the Point 4 draw the fight Line r 5 
parallel to mh; and from the Points 4 and c draw 
the right Lines ar, and cs parallel to h . Then 
will x y, the Len h of the Parallelogram x 7155, 
be equal to 112 Feet 4 Inches, and Height, r, 


p 33 Feet 4 Inches, hn being multiply'd into 


each. 
C'% oo be > 8 


* 


Fra) 


each other, roduce an Area of 4044 Feet 4 Inch⸗ 


es. 2dly, If 50, the half of mb, be 1 frag h 
do, 20 Feet 8 Inches, its Product 1033 Feet 4 
Inches is the Area of the * mbo. 705 
From 3453 Feet 1 Inch and t, the Area of the 
Sector mn ho, ſubtract 1033 Feet 4 Inches, the 
Triangle mh, the Remains, 2419 Feet 9 Inches 
and +, is the Area of the Segment wxb; to which 


add 911 Feet 8 Inches, the Area of the Face of 


the Arch abcmnhb, the Total is WELLS Feet 5 
Inches and 2. 4rbly, If from 4044 Feet 4 «mrs 
the Area ot the Parallelogram r5 xy, we ſubtr 

55 31 Feet 5 Inches and 2, the Remains is 712 


cet 10 Inches and 2, which is the Area of the 


Face of the two Spandrels. _ hag 
Now 712 Feet io Inches and multiply d into 

40 Feet the Breadth of the Bridge, produces cu- 

bical Feet 28,515 ; which divided by 16, the cu- 


bical Feet in one Tun of Stone, the Quotient is 


1782 Tons 3 Feet, which is 217 Tons 13 Feet 
leſs than 2000 Tons the Quantity aſſerted by Mr. 
** and which at 35s. per Foot, for Stone, 

ork, Setting, Se. amounts but to 522 J. 153. 
to which I add his preceding Miſtake of 3447. 195. 
and the Total Miſtake in this fingle Article, is no 
more than 867 J. 14. s. 85 he 


Mr. James ſays (p. 8.) It may be queſtioned, whe- 

tber any Stone now in Uſe among us, will, according 

to the common Manner of working, bear the Preſſure 

of its own conſtituent Parts o/c extenſive Arches, 
r 


without ſuffering by it. As Mr. James ſeems to be 


unacquainted with the Manner of accounting for. 


the Preſſure of Arches 5 Iwill, for his further Im- 


ovement in the Buſineſ of Building, give him 
ome Hints, which when ow wa, Fil teach 


him how to account for (and not gueſs at) fuck 
Works for the future. . 1f, 


i Shoe Dc == oft oo ot. oat. oe oli. cram... * 1 * 


[33] 


it, To 91 Feet, the Area of the Face A 


Arch, add 913 r. Spandrels, 


the Sum is equal to 1623 ſuperficial Feet; and if 

we conſider the Whole. at 1 Foot in Thickneſs, 

5 they are fo be confider'd as ſo many cubicgl 
cet. 

The Baſes on which they are ſuſtain d, are x m, 

and by, each being nearly 6 Feet 2 Inches by y 

Foot, and Area 6 Feet 3. 

'The half of 1623 being $11 4, is the Number 
of cubical Feet ſuſtain'd by each Baſe — there- 
fore if 811 f Feet be divided by the 
Quotient is 131 J, which are the Namder erb cu- 
bical F 2 of Stone, equal to 8 Tuns 2a, ſuſtain d 
by every ſquare Foot of each Baſe. A very won- 
derful dg ht indeed! and more eſpecially, if tis 
conſider d, Shae the eight toy which ſuſtain the 
on Amp on whic e of St. Pauls 

carry more = three Times that 
Wei t, Nd or 5 Com CO are made by the 

oweſt Ston the Weight o the 
W the If this eber and that we can 
now have as good Stone as br m the Foundation 
of St. Pauls, is it not monſtrouſly ſhocking, that 
Mr. James all thus make Mountains o Mole- 
Hills, and inſinuate Difficulties into the Minds of 
Peo e where in Fact there's not 1 4* 

d as in the following Diſcourſe J ſball prove 
that a Thickneſs of 4 Feet is fully ſufficient on 
the Head of a ſemicircular Arch whoſe Extent is 
120 Feet; it is therefore to be here noted, 


that allowing 7 Feet in Extent on each Side of 


fuch an Arc * the Extenſion of its Baſe, every 
ſquare Foot in the Area of fuch Baſe, will ſuſtain 
but little more than the Weight of '208 oubical 


Feet, which is pearly 8 to the Weight that 
22 CG 2 | 18 


bog 
C3 
js on each Gere Foot of the Baſe, under che 2 
75 hs monumental Column on Fiſp-firect-Hi 
don. 

Mr. Names s next Sneer on Mr. Drice is, (p. 80 
That he's very much in the right, where he coucei ves 
it proper, to have truſs'd Centers under every Arcb, 

rom Hier to Pier to turn the Arches upon; and that 
there is a good deal of Skill requir'd to —_—_ a Center 
of this King, no muft bear, perhaps, two or three 
thouſand Tuns, before 4 Arch is 72 niſbed ſo: far as 
to relieve it. ad Mr. James ſpoke here in the 
Affirmative, and told us the poſitive Weight, or 
nearly thereto, as the Arches muſt ſuſtain, he had 
expreſs'd himſelf like a very knowing Perſon in the 
Bufineſs of Building; but ſaying two, or three T hou; 
ſand Tuns, is more like one 2 p. 6.) whoſe Ideas are 
[0 very ſuperficial, that they ſeem to have little or no 
Notion of Weight and Solidity.  . 

If from the Points m and h, in Fig. I. the right 
Lines mA, bB are drawn parallel to 4 and the 
Areas of the — — 1 * TED 
which gather are equal to 411 Feet, = üben 
cd from 1623, the Area £0 the Arch and both 
Spandrels taken (Berner th ce Remains is 1212 

cet; which mu yo by 40. the 4 1 5 and 
its Product 48480 divided by 16, the Quotient i is 
3030, which are the Number of Tuns Wei ht, 
contained in the whole Arch, between the Up. 
rights of its Peers. Put as the Center will be 2 

licved, fo ſoon as the. uppermoſt 05 viry are ſett, 
phat . is generally, San when the & els are 
brought mp to about half their Height, then the 
remaining Part of * will . uſtain d by 
the Arch, and the. Cenfer may be Eng away 
se required, n 


, , . . 
a * OY — — . . 
* * 7 
: 
ws 7 


ay 7 neo . nee 2 HW WD, ere e 


| the worſe. I could have wiſh'd that this had been 


8 
The gradual lowering, of the Centers, which 
Mr. James makes ſlight of, and recommends to be 


left to the Diſcretion of the Workmen who may 
be 8 to make them; I humbly conceive . 


to be a Matter not ſo ealily to be paſſed over; 
for if very great Care be not taken therein, the 
Arches may be greatly damaged; the Lives of ma- 
ny Workmen endanger d; and, as Mr. James (in 
many Caſes that he ſeems not to underſtand) ſays, 
Perhaps the Arches themſclves may be thrown 
down; of which many melancholly Inſtances have 


been, with Arches of much leſs Magnitude. 


The other Remarks of Mr. 13 on Mr. 
Price's Deſign, and Diſcourſe on Bridges abroad, 
conſiſting wholly of Self Praiſe, Conceit, and ill Na- 
ture; I ſhall therefore reject them, as being un- 
worthy of my Notice; and proceed to his Re- 
marks on the late Mr. Hawkſmore, to whom he's 
largely indebted for a great Part of the ſmall Share 
of Knowledge he's now Maſter of. 
As the Methods uſed for building of London 
Bridge is unknown to us, and the various Opinions 
about it wholly Conjecture, I ſhall not take any No- 
tice of Mr. James s Thoughts thereon: Butwhy he 
ſays (p. 15, that the Foundation muſt be the worſe, 
and not the better, for Planks to intervene between 
the Stone and the Timbers, by which, I ſuppoſe, he 
means the Piles, I muſt own, I do not 9 
If the Legs of that Bridge ſtand on Piles, as 
tis very reaſonable to believe they do; and if on 
their Heads there be a double fa ing of ſtrong 
Plank ſpiked down, to make a level Bed, on which, 
perhaps, ſubſtantial Joiſts are cloſely laid at right 
Angles over each other to receive the firſt Courſe 
of Stones, I can't ſee why the Foundation can be 


fo. 


1 16] 
ſo explain d by Mr. James, that one might, by rea- 
foning thereon, diſcover the Truth or Fallacy of bis 
Alfertion. Sag Sh ; fg 
Yr James Remark on the Tide of Flood be- 
ing retarded by the Piers of London Bridge, du» 
ring the Time of its greateſt Velocity, to be an 
Advantage to Veſſels of Burthen, being thereby 
ſooner floated up to the 2 85 is undoubtedly true; 
for et. being ſo obſtructed, it riſes in 
the Beginning of the Flood to a much greater 
Height below the Bridge in the ſame "Time, than 
it would do, was it not ſo obſtructed ; but at the 
Time of High Water, when the Water is level 
on both Sides the Bridge, the Height is no more 
than it would be, was there not any Bridge in that 
Part of the River; for was it poſfible then to re- 
move away the Bridge in an Inſtant of Time, the 
Height would remain as before ; a. very ſmall A- 
batement excepted, which would be required to 
fill up the Space that its Legs poſſeſs ; and which 
would be ſo very inconſiderable, as not to be eaſi- 
Iy diſcover'd by the moſt curious Eye. 
The Propoſition of Mr. Hawk/more for making 
two large Arches at London Bridge for the better 
paſſing of Veſſels of Burthen thro the ſame, is un- 
doubtedly very good ; for thereby the Fall would 
not only be ſomething abated (tho' not very much, 
| as Mr. James ſays (p-18.) ; becauſe there would 
[| be but little more than one ſixth Part of the pre- 
ſent Obſtruction removed) but the Hazzard of 
Veſſels running upon the Stallings in thoſe Parts, 
would not be fo great as at preſent it is, they be- 
wr voy je n,, 7777 
I cannot by any Means come into Mr. Fames's 
Way of thinking, that theſe enlarged Arches 
would in the cat contribute to the raiſing & . 


91 


now happens. For tho the Piers check the Flood 
during its Time of coming in, yet as the obſtruct- 
ed Water is raiſed on the free Water, and doth 
paſs thro the Bridge in the ſame Time, with an in- 
creas'd Velocity, it is juſt the ſame Thing asif it was 
to paſs thro an Opening as large in with one 
half the Velccity. Indeed, as ore obſerved, 
was theſe Openings made, the Height of the 


ſo early in the Tide as it now is, but would ne- 
vertheleſs be always the ſame, tho ſomething la- 
ter in the Tide; and the Height of High Water 
the ſame alſo. 5 | 
Mr. James ſays, Mr. Hawk/more's Bridge is de- 


FF wane am. a tilt th ñ̃T . aa. ico a adn Vn Lee. 
* 


finds Fault with it, and ſays, (5. 19.) That its 
Arches are of the largeft ; but has made them ſemi- 
circular, (not Catenarian as mine) and taken their 
ſpringing at the low Water Mark, which adds very 
much to the Strength of the Legs that are to ſuſtain 
them. I muſt own this to be above my Compre- 
henfion ret if it be re that ge 1 92 of 
the Weight be perpendicular u Piers; in 
what Manner Fl bo be a thereby? 
Had Mr. 2 ſaid, that they are leſs liable to 
Injury by fuch a downright Preſſure, than by the 


poſed by Mr. Price, I ſhould have underftood 
um; but that they are made ſtronger thereby, 
OY Explanation. SY 

difapproy'd by Mr. James, is no more than the 


to have mention'd one Syllable thereof. _ 
ore 


Tides of High Water higher at Wifminfer than 


ſign'd with good judgment; a Wonder! but yet 


ie Ruſticity propoſed by Mr. Hawk/more, and 


common Spirit of Contradiction in the latter, who 
dar d not thus preſume, in Mr. Hawk/more' Time, 


Flood below the Bridge would not be increaſed 


f 


_ oblique Preſſure of the Scheme Arches, as pro- 


J 18 J 
fore I ſhall only add, that if the 'y Ex. 
e of working thoſe Ruſticks, in a Craggy, 
| ky, Groteſque Manner, be not thought too 
great, nothing can be ſo Grand and Beautiful, if, 
made large, nor ſo well adapted to the Situation 
and Purpoſe, notwithſtanding the Oblique Ter- 
8 every Courſe by the Deſcent of the 
8. | 7 
As great Wits always jump together (p. 21.) ſo 
Mr. Jams is of Mr. Lachs Opinion, G2 there 
will be no ſenſible Fall at this Briage, during the 
Flood ; but that the Tide will not run ſenſibly higher 
between the two Bridges, ſo as to affeF the or 
Buildings on either $4e be cannot ſay. 1 
I muſt here beg Leave to obſerve, that if the 
Tide of Flood ſhould run ſenſibly higher between 
the two Bridges, it muſt make a ſenſible Fall at the 
new Bridge, where, on the upper Side, the Water 
muſt coniequenly be ſenſibly lower, otherwiſe that 
between the Bridges cannot be ſenſibly higher: 
And granting that ſuch ſhould be the Caſe; ſuch 
extraordinary Height can never 44 wo: but du- 
ring the great Velocity of the Tide fore High 
Water, whilſt the Piers of the New Bridge retard its 
natural Courſe : For juſt upon High Water, when 
the Velocity is very ſlow, the Quantity obſtructed 
is very little; and the leſſer both the Velocity and 
Quantity obſtructed are, the more is the Fall di- 
miniſhed ; and even this at both Bridges in tho 
ſame Proportion until the natural Force of the 
Tide be at an End, when the Fall is then wholly. ' 
deſtroy'd, and the Water of the ſame Height on 
both Sides the Bridge, at which Time tis called 
High Water, and which continues but until the 
Tide in the lower Part of the River, by its 2 
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KJvinct a ik te natural Current of. the Riyer, 
pet is in ſo me Degree retaxded,. more than 


W ed ficceds i in greater Abundance, dug 


12 Water. 
As the Ti adyances from. Grileſend. to, Tor 
„and from thence to Trorckewham, its Velqcity 


is leſſen d, not onl by its Friction on che Bottorh 


and Sides of the Iver, but by the ebbing Water | 
of the River, which is conffantly retarding its 

proach as 1 4 7 and which is not only mix- 
5 ith the Tide, but Part of it.carry'd back again 
with it, whereby the Quantity of Water in the 
River, until High Water, is thereby much greater 


| than f it would be, were there no other Water but 


that proceedin from the Sea, to make the Tide, 
as hath beer! oOferyed': * altho* the Diſtance 
from Graveſend to London, 20 Miles, is 3 Miles 
more than from London to Twickenham, yet the 
Velocity of the Tide from Graugſend to London, 
es greater can from Longo to N wickepbam, | 
ime of High Water at 75 . is abqut 
Fhe ſame Space of Time after High Water at Lon- 
don Pris e, as High Water at aon Bridge is 
Graveſend, Ts 1 Hour 30 Minutes; and 


ARES when tis Hi gh Water at 75 wickenbam, 


there is 3 Hours Ebb at Graveſend, and 1 Hou! 

30 Minutes at London Bridge. Now ſeeing that 
the Ebb at London Bridge is begun 1 Hour 30 
Minutes before tis at 7: wickenham, tis no Won 
der that the Water below Bridge is ebbed much 


ſooner than that above Brid e, which is flowin 


1 Hour 30 Minutes longer: ad if to this 1 Ho 

30 Minutes be added. 7 mo the Sum is equal 
to 8 Hours 30 Minutes, which is the Time im- 
1 d in the Ebb above Bridge; and if from the 


18 Hours a Minutes we fubtract 1 Hour 307 
N D 2 the: 


T #23 
5 800 of flowing from Londen Bridge to Tiwige 


nham, th e Remains is 7, Which is equal to the 
ime of Ebb below Bridge, e tis plai 
that the Quantity of Time unploy d for the Eb 
of the Tide in theſe two Parts 91 the Riyer are 
equal ; and therefore Mr. James 's Aſſertion (5. 
J is abſurd, where he ſays, J be ebbing Water 
er it bas 155 ed t bro the Arches of London Bridge 
8 with no more Interruption, rung off towards 
the Sea with greater Valogity than the Water above 
15 Arches can follow and from hence tis alſo cyi- 
dent, that tho the 'Arches do obſtruft a Pat of 
the Water at Londen Bridge, yet as there, the Ve- 
ocity thro! the Arches is Jo 2 that all ho 
Water goes thro in the ſame Time; the — 8 
the Water of the River bo the B Bridge 30 be 
Twickenham, &c. doth follow that below, wi | 
Bride Uh gh in the ſame Time a8 if no 
Ng by oe © Pi ) Me, 7 1 | 
Mal ace, 22 Ames incers 
Naa N Ar wg 33 ig Price Jonny er, a 
awng ta eir Accounts ri 10 wh at 
Rome, Sc. from M. Gautier, ind the 3d Book. of 


Palladio ; points out a vaſt Differcrice of 192 
Fest in t the 1575 of the Pot Royaito at Venice, 
between M. (xautier an (Buoy Hawk/more ; 5 but 


dom t tell my | which js miſtaken, ©. _ A 
Virgen M 2 Wicke that the he Bridge bit 25 
15 jan et ube, to be 
ce, ag My, few iore calls it,  notwith- 
2 reported to ere in Len 

So 50 Feet Extent; and 
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C23] 
ofing ons of thoſe Arches to have formed a Semicircle 
7.5 or 80 Feet in Height from 15 ſpringing ; this, 
indeed, would have raiſed our Admiration ; but for 


au Arch to riſe 1.50 Feet upon no greater Extent at the 


Foot than 1 50 or 160 Feet, is no ſuch mighty Thing, 
4 ſpeak (5 he) as to Art, not to "nk J - 
Reaſon ſuch a Spand might be very well crowned with 
an Arch of 80 Feet or leſs in Diameter, if formed into 
4 Parabola, or that Kind of Arch called Catenaria, 


grogid by Mr. Langley for the Bridge a Palace 


SH Ws IV | 
I the great Length and Height of this Bridge 
be conſider d, it muſt appear to have been a very 


great, and, I think, a very wonderful Performance; 


and more eſpecially as being over a deep and ra- 
pid River. ths | 

I don't underſtand what Mr. James means, by 
ſaying, There was not any Thing more ſtupendi- 
ous in theſe, than in an Arch of 100 Feet Extent, 
which riſes no more than one third its Diameter ; 
when *tis allow'd that their Extcnt was at leaf 


- 150, and the Diameter of a Circle whoſe chord 


Line is 100 Feet, and Height 33 Feet 4 Inches, 
is but 108 Feet. 2 . 
And tho' he ſays ſuch an Extent might have 
en crowned with an Arch of 80 Feet, or leſs in 
ameter, as bc, Fig. II. if formed into a Para- 


ola gu Catenaria, as ab ee, yet he is not certain, 


88.1 can fi that thoſe Arches were not Semi 
circles 4 75 or 80 Feet Altitude, as bed, ſet 
upon Piers, as ha, de, which might be raiſed 75 
or 8o Feet above the Surface of the River, which, 
he ſays, weld juſtly have raiſed our Admirgtion. 
It is yery wonderful, that in p. 6. he ſeems to 
be. afraid of medling with an Arch of 100 Feet 
Extent, and kere he makes very flight of it. It 
is 


* 
= # 


1 
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he by no Means is to be undetffoog, rd rerum 


bk Y 
5 [ 24 ? 
Is Alſo to be obſerved, that granting the Arches of 
Trajan's Bridge were formed after his own Imagi- 
nation, as the Curve a hene, whoſe Curvature is 
about 340 Feet, and whoſe Stones withſtoad the 
Preſlure of their Weight; tis ſtrange, that a Curve 
of the ſame Kind of but 120 Feet Fxtent, whoſe 
Caryature is 160 Feet leſs, will not hear the Preſſure 
of irs own conſtituent Parts, without ſuffering by it, 
T. 
ames conſider d, that very” wap Arch of Behn 
Bridge, which ſpands 101 Feet 6 Inches, is 4 Seg- 
ment of a Semicircle whoſe Diameter is nearly 
110 Feet; and as the Difference of Preſſure. in a 
Semicircle of 110 and 120 Feet is not very great 
he certainly would not have utter'd ſo weak i 


as he in p. 8. queſtions. them to do: But had NM 
| i 


. Expreſſion. _. 


It is alſo to be obſerved, that as the Workme 
_ thoſe 1 oo 1 es for 'eac 
ourſe; and gave them their proper Sommerings 
(T believe) Fo infoits' Te Die 25 ; 255 
hat Reaton can be given, chat our Workmen 
bin t perform the ſame gow for Arches of much 
ieſs Extent; and more eſpecially, as that they ire 
not inferiqur, if not much better, than any) Vork- 


© Nr. James, next proceeds to give his Opini 

of what is offer d by Mr. Hawk/more, for buildjn 
a Bridge with Legs of Stone, and. Arches tne: 
with Bricks, of which he very much apptoves, 
Provided, that; the Arches in Front are turned with 
None of ſufficient Diptb aud Ny with Chain CourNt's 
of Stone laid in at proper Diftances, and Bond made 
in due Manner; and as an Thitance'of the Str 

and” Duration of Bricks, quotts the Pawtheoy : 
Rbme, as an Example. ©. Bus it is to be vblerved, 


men that have yet lived. 8 
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Rubbiſh, That, bears: the Name of. Bricks ahout Bon- 


a6 40 this Purpoſe; and further adds, 714 Mater 


e that ol Houſes 1 5 with them, 10 


2740 n, as ſome indeed. haus done; and as the 


; and Which has deterr d the laying. on 
of the F bers, and render d that Part of che Date 
ing be bath ch dangers and uſclen .... 


beg. Leave to obſerye,, that as 9 
* conſi of few Jo Joints or Courſes, their Set- 
tlement will be vi 22 little 27 if ee 

ly any): But Arches of Bric having a -4 


Fine Number g f e ml 8 e abi 
_ 


in op flop — ede and a 88 the 


- very. . — 7 


Since Mr. „ in p. 47. 'T, bot Ges 973 
Fees in e Arohes i, of 120, Feet-Extent, os 
Key, or have 5 Sommering as Workmes 


+ that 75 ly By Bi ks of the. Arch Stones. wilt 
#4 2 — 5 


the under Saeg f them, * ey 


\ Form d bang by 5 how 

1 0 . eQed] that, Bricks aig Jr es. whats 
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5 Pages of. greater” e one 


ther of much ger | B 
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Hawkſmore —_— to Yoke 
would re ohy 924 49 
iameter, med, with Bricks 


ER 4 not wand 


= v.39 


7 hat 


lameter, which 
by * Bull by Mr, Fewer, tho: 


755 Kitchen at Greettuzch Hoſpicah : would do, . Ny 7 
4 the Props or Struts, placed to preyent it, were ta 
ken awa 
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That it is more eaſy, and hſs hazardous, 140 tm 
. with Bricks of a ſpherical Form as thin 11 


of St. kerb 110, kl Diameter; than ** 
5 80 7 & Diameter, 2» in Breadth, 
to rk a Seer is quite new to rs 
ical Fotm, a orm is by 
n of Senſe u ood, ſuch as a Ba 88 


Tord! ' whit = es of Bricks are theſe r 
this muſt be an Inyention Who 
| Utep Reſearches of Mr. Tame; and tis fit he 
thould hive the Honour of it. Had Mr. 
been ſo fortunate, as to have invented ſpheric 


Bricks, when the critical Dag 1 5 125 the, 


building of an oyel 
their Figit ti roars bo e din that 
Square, Un wndoubtedly have raiſed 8 
miration, and informed us, that the if” 
were Perſons of 'uticommon Tuſte 
But, to the beſt of my r t 
ſo much as one Tpherical Brick. to be ſeen in any 
Part of St. Pun hs, nor can they be uſed, as Lap- 
rehend, in any Kind of Building, but ſuch as are 
OSanguler S. rer. The e icks that Ik 


the neareſt ap able to our T 
ploy d in the Shell of the inws 5 | 
ternal Surface is fijely'adorn'd by Sit Famer 
hill, deceaſed; 48 aHo To be 
of Cone is? which ti the Extremes 
of eb pede tho the ncavity of the 


Ok be Popes e Ge Kits, w$ 
other than Segments of Frurum: of various Con 


Whoſe ar Altitude (T meun that of the 
entire Cone) * dad 


owin 1 


r r . % ¾ . ] ⁰iein % ͤͤ—v:œ ] OE IE 


reer eee eee eee 


1 


andiyhoſe Baſe is enten of tlie external Super 
ficies of a Sphere, equal in Diameter to that of. 
the Dome, including the Thickneſs, of its Shell. 
Nau as ch e Segments of Fruſtums have 1 
Height equal to the © Thickoels 285 the Shel 7 
as that Height is taken from. the [Baſe 25 each 
Cone N its Side. towards its Vertex, which i is 
the Center of the. Dome; and as the Inſide Su- 
1 of the 0 Py pare the oy of 1 
1085 tis re cvident, that cv 0 
4 Segments of Fra/tums muſt have fix F Pac: 
of whieh,, four a Im two convex an 
99 6@paing, $6 thay de and dee, 29 
upper and lower F gers; and tuo 1 and 
perpendicular, Which have cheir Sommerings di- 
rected to the Faro ah the Dome. * wp | 
Now had Mr. James ſaid, twas more 755 and 
leſs, hazardous to turn a Dome or Hemiſphere with 
ſuch, Fre/um. Brieks, .than,to,turn.s Semi-eylindri- | 
cal Arch of 30 Feet Diameter with common Bricks, 
he,would, have (pokes like à very knowing Perſon in 
* 117170 5 of Building; Nennt every Courſe of 
Rig ere or Dome, keys itſelf in, and diſ- — 
* n * Center: And, in- 
ruſtum of a C a oe „a8 
that cee on which the Labern of St. Paul's . 
is placed, do key rhemſel ves after. the fame Man- 
1019 their So being 8 kept at right Angles. 
to th : ſlope Line 2 e C But in all 
ner of cylindrical Arches, 1 is what Vir Hane 


_ (ook 22 can be until the very u 


Work. This, 1 fuppo > 
is w ran Cours 1 hazardous, and leſs 8102 
but Bel ee JO, mand; the Centers maGe fo 
ciently, fron every. Courſe have its true Som- 


2 — ts ſecure, there's mo, 


7 ic” 
ficulty or Hazard in making the largeſt Arel that 


can be N fed. © : 
ames has aid, that the Fall pr. Welter 
ce y me, to be about- 12 Inches at the 
New Bridge "would obably have been foutd to 
be more abſurd than t. Labelje's, had 1 brouht 
it to the ſame Teſt, I will therefore ir to 
that very Proof, by Which it will 
he is unacquainted therewith; 
When at the Times of Ae Water, be he 
mean Depth at Lambeth Hotſc-Ferry i is pA Feet oth 
at the ſame Time the mean Depth of Water j 
at the Entrance of the Arclhies at London Bt. 
is 20 Feet, And as the ſectivnal Quantity f 
ter then freely adyancing dowirthe Riveray Bind 


beth Horſe-Ferry, at the Time 5 Eo Water, 1 
bas been proyed to be about 50 Feet, it is 1 il | 
1 


cufy to find what Fall that Body of Water wi 
cauſe. at London Bridge, where the Water Wk vat 
that Time is but 194 Feet. For if 194 be mul- 
35 plyd by 20, the Product is 3880, which is but 


ect more than the” Quantity of the River at 


That Time: 
Now from chis tis N that if the Depth 
of Water on the lower Side of London Bridge was 
20 Feet at the 'Time of Low Water, there could 
not be any Fall, altho' the Piers ſs more than 
Jof the River's Breadth; becauſe the ſectional 
Quantities of the Voids, would. be equal to the 
ſectional Quantities of the River at Lambetb. 
But as the mean Depth of Water on the jower 
Side of London Bridge, is rhen but 17 Feet, which. 
is 3 Feet leſs than 20 Feet, t Depth then above, 
as aforeſaid, therefore the 0 Water muſt 


cauſt the Whole to raife itſelf 3 Feet on the 
upper Side of the Bridge, higherthan on the lo- 


Wa 


he much b 


am . 


3 
” - — 
—— x 


7 0.0 


F Ge 3.0, 


„ 


wo 
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LE 
1 
* 


A © 0 FGS 


the. Piers of the Bridgs, 


A 


Th 


pF its De L equal to 20 „Feet 
1 EY A Fall ee equal to 3 Feet. 7 
1 make th 13 ain to ery Undottanding, let 
eee an Arch, the Breadth of whoſe 
1745 40 is equal to $ Feet and the Exteat of the 
25 Feet; now if the Breadth of the Pier, 


15 Rater of the Arch be OE, d together ag 


e Breadth of a River 'tis that ⁊ of the Ri- 
er 8 Breadth i is ſlels d w1 the Breadth of the 
5 mi and therefore the whole Body of Water 
= aſs IM b of the Whole, to go away in the 


h 105 poſing the Depth 40 to be 5 Feet, then 
th obſtru ater eva the Pier aivo will 
be equal to 25 Feet : Now ſceing that this 25 
Feet muſt paſs thro the Arch in the ſame Time 
with the uninterrupted Water of the Arch, 'tis 
evident that the Whole muſt bs raiſcd one Foot 
higher as 13 pipe the Level h. to ĩ 133 on the 

alle s 21471, are equal to the ob- 
1 5 „ Ts grams m in ni Lacy vis, each 5 
Feet by 1 Foot, at kc Time the Water againſt 
the Pier in the Parallelogram B, is ftagnant, 

It is on this Principle that I calculated the Fall 
at the New Bridge, where & Part of the Water 
. of the River is ſuppoſed to be obſtryed by 


and the mean Depth of | 


75 * ſuppoſed to he ſomething leſs than 
Now 45 fing that 4 of the River's 
3 at London 65 be FL up by its Piers, 


2 25 the Water will be obſtructed, provided 
ng of the Water 2 at the 
5 of 1 25 ter, is but 5 Feet; that is, ir 
0p be conſider d as che whole Breadth divided inte 
4 equal Parts, then the Parallelogram ag may 
c 


be e as the Ye, and the Paral 3 


1 


r 
www the Solid. Now tis evident, that che obs 
ſtructing Parallelograms www mult raiſe theme 
ſclves on the Parallelogram bg ox to paſs away in 
the ſame Time; and as each is 5 Feet in Depth, 
their total Height at E will be 15 Feet, as, Mr. 
Fames ery 5 36. ; becauſe the elevated Pa- 
rallèlograms DDD are but equal to the obſtructed 
Parallelograms www, and conleqnanty they would 
make a Fall equal to 15 Feet. tis ſuppoſed 


tif 
that the Depth is 20 Feet, as h 3, inſtead of 5 Feet 
then there can be no Water obſtructed, becauſe 
the Parallelograms zz, 1 2.34, in this Depth, are 
equal to the Parallelograms www in the Depth 
ot 5 Feet; and the Water againſt the Pier remains 
ſtagnant, as in the preceding Example. 8 
. Now Kom this tis evident, that if the Depth 
was but 19 Feet, as g7, then there would be a Riſe 
of 1 Foot, as & 10; if but 18 Feet, as g6, a Riſe 
of 2 Feet, as k 11 ; and if but 17 Feet, as g 5, 
then a Riſe of 3 Feet, as x 12, Sc. And as the 
mean Depth on the lower Side of London Bridge 
is 17 Feet ihſtead of 20, which would admit all 
the Water without any Fall, it therefore is raiſed 
Feet above its natural Height, when the mean 
Deprh of the River at Lambeth is 5 Feet 2; and 
which Fall will always be, to the Fall at the New 
Bridge, as the Depth of Water at London Bridge, 
whilit between the Sterlings, is to the Depth of 
Wiel ar Laniberh at the fame Time: 
I have in this (mutatis mutandis) preciſely fol- 
I»w'd my Manner of Calculation; and if the Re- 
ſult of Mr. Fames's Remarks thereupon be not ah. 

ſurd, I know not what is ſo. 
The next Thing in Order, is his Remark on 
the Catenarian Curve, p. 37. which he ſays, © Al- 
*©'rh1&” it ſhould be granted, that Arches of this 
NKiad are geometricafly conſider'd rhe frongeft 
of 


* 


== 
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and therefore his ſaying, p. 37, perhaps N 0 are 
* 


d mf 


E "AT 8 
[ "TI | 
of all others with Regard to their reſpeckive 


. 


7 
„ Diameters and Heights, yet mechanically * ſheak- 
66 hey are not fd, on 0 


ing, perhips, they i ebe K en Account of 
« the Difficulty of finding the proper Joints of the 
4 Arch Stones (which in Works of this Kind, is 


Point of great Importance) and of. unequal 


« Preſſure, which may affect them in this Caſe, 
“ having no common Center that any two of them 
« upon a Side can tend to Add to this, that 
« when Palladio tres of ſemicircular Arches, as 
« the ſtrongeſt of all others, he gives this Rea- 


4 ſon for it, Becauſe they entirely reft upon the Pi- 


« Jafters or Piers without preſſing each other. 
I muſt beg Leave to obſerve, ' that whatever is 
Or rg true, is alſo mechanically the ſame; 
tor it is by : © Principles and Rules of Geometry 
that all mechanical Operations are performed; 
not ſo, ſignifies, perhaps, he knows nothing of their 
N Neon an 5 h, and which * one 
will conclude, who underftands Geometry, © 
The proper er of the Arch Stones, I ſhall 
demonſtrate, when tis neceffary, to be much ſtron- 
er, than thoſe 'of a ſemicircular Arch, and the 
Molds for each Stone to be as _ made. 
The unequal Preſſure, that he ſays may affect 
them, is a malicious and ignorant Aſſertion; for 
as every. oppoſite Point in the Sides of the Curve, 
are at equal Diſtances from the Perpendicular, let 
fallen from its Vertex of the Curve unto its Dia- 
meter, the oppoſite Parts of the Curve is there- 
fore regular, and the Preffure of each Side equal; 
wherefore his Aſſertion is abſurd. —_ 


As to what Palladio ſays, relating to the ſemi- 


circular Arch being the ſtrongeſt of all others, be- 


e He means, fel ſpecking * 


T 
cauſe, he . dice pie e Filaſ- 


ters ar ok 5 thout pre er, is not 
at they « do 5 3 che Word ber 


A. 

7 E 
EE Fo # we con be of P 
of tage 45 Wok, % its Ha 


much 2 d Scene fas ch, as LI z 
both have immoveableAbutments: For if a | 
or Force was impreſs'd on FKG, the debe Þ * 
of the Semicirele, ſufficient to Force out its Hanch- 
es at the Points HI ; the ſame Forer being ap» 
plyd on MLN, which hach the ſame Extent. in 
che Scheme Arch, could not affect that be- 
cauſe the Curves 1 N 13 differ very ittle 
from right Li nd therefore are more able to 
reſiſſ 1 Force * Cy. iF, G I vgs 
Swellings are much greatet, as the Line 
monſtratcs, and therefore el able to rell: 

if this be admitted, which I believe none can 12 
ny, tis then very plain, chat Palladis was miſta- 
kens ALT e Rt be obferved, that un- 
leſs ſemicircular Arches be very much loaded with 
Materials on and againſt their Hanches, they can- 
not ſuſta an EET Wei ght > er conſe- 
quently, Ys 4 & Materials £1 their 9 drels {a 
removed eident, or otherwiſe, The 


will Ae y. 


It was on theſe SE TENES that 11888 re- 
commended the C atenarian Dye which wants na 
El ICE of Materials on its Hanches, revent 
| ; and which cannot be broken 1896 by 
ay ible Weight That: can be impreſſed on it, 
anner as on ſemicircylar Arch ; of which 
— Herne ſhall be Ven 75 ſodels, | 
when requir 1 


1 


my * 
„1 


___ ww” eee 


ts, * 


* 
* 
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Mr. J ark on th Sera cls eſs of By 
a2 — aving any Pag of a Circle El 
ſis, Ge. in it, is a further Manifeſtation of his 18 
norance in Geometry; for he ſays, p. 38, I have 
always thought that thero Was. N0 ah ine what- 
ever, but was a Part of ſome Circle or other. Strange 
Thinking, indecd ! and if ſuch was Truth, then 
two Ellipliss el. oblique Sections of a 
Cone, might as for their Curves to 
be concentric to 5 — which is impoſſible to 
be done; and therefore no Parts of their Curves. 
can be circular; becauſe whatever is circular, ay 
have 1 1 thereto- 8, 3 
mes per) ingen! wee a P. 3 
455 e on 08 2 of. 
3 Kind are ap | 
Wins theſe of another why in 
s Where che Bxterit and Height of che Arch= 
es are requir'd'to- be nearly equal, as im the Bridge 
built by Pajan, before mention'd/; And if f 
bp Why — ſame in all other Extgnts 
dle 


3 'he has: 1 N Bar not 00 
It N. very true, that the upper Part of the great 
extends 120 Feet, is nearly my o 
rr er Diameter is-x00 F.; 
Mr. Fames obſerv d, that thereb reby fuch an an 
denn no more Strength than a 
lan Arch of 100 Feet; his * had been juſt; 
but to ſay, that eis not. ſo ſtrong as a ſemicircu- 
Pr -Arch of 100 Net, e Dxplunetion: and 
oof; - 7. 511 
"Tris. it this Point, that: the Cliomates: e 
exceeds the ſemicireular Arch; e _ 


: 
„ 
" # w# + + 
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many other publick Buildings it Kagland have on 
theirs; what Occaſion there is to regard Mr. James s 
Doubts and Fears, which proceeds from his real In- 
capacity, 1 cannot readily underſtand. But before. 
I. proceed further, I muſt beg Leave to obſerve, 
that as he allows the upper Part of the Catenarian 
Curve to approach very near to the Segment of 
a Circle; I hope he will allow the negeſſary Molds- 
for the Arch Stones of thoſe Parts may be made, 
without infinite Trouble to Artificers, 'as he'hath-; 
aſſerted in p. 77. 90037 1e 7,41 

_ If Mr. James knew that the Angle of Incidence 
fem," he would not have ſaid, that the Difference. 
of the Retardation of the Velocity of the Tide 
between a right Angle and an acute Angle of 45% 
to be very inconſiderable; for as the Current a 
gainſt a right Angle will have its Courſe changed 
directly acroſs the River, as the direct Stream 5 
E ſtriking againſt Je the Side of a right Angle, is 
dir in the Line $i ; it will thereby retard. 
the direct Current of the River much more than 
the Stream ke, which ſtriking againſt YF the _ 
Ry | 0 


7 


7 


J 


13351 


— 


-6Pait acute Angle of 459, is aſterwards reſſected 
"obliquely from ę towards mn, Which go off cafier, 
and makes, a much leſs Reſiſtance than gi. And 
as the leſs the Water is obſtructed in its Paſſage 
thro' the Bridge, the ſafer it will be for the Na- 
uvigation; there is no Room to diſpute the great 
Advantage that the Angle of 45 hath to the right 
Angle of | r 5 


If the Line ef be confider'd to be the Outſide 
of the Upright of the. Bridge ſrom whence 


the Beak or faliant Angle of the Pier doth ad- 
-yance, tis plain, that the Iriangle edf, whoſe 


Angle edf 1s.right angled, hath 4 leſs Arca, than 


the Triangle e bf; and conſequently, the Solid 
raiſed on the Triangle, eb}, is greater than the So- 


lid raĩſed on the Triangle ed f, as I have affirmed 


in my Deſign publiſhed p. 17. Now from hence 


tis evident, that hv Attempt was there made, to 
prove, that half of the Subſtance" is more maſſive 


and ſtronger than the Whole, as Mr. James falſly 


aſſerts, p. 41; for tho the Front Angle f con- 

tains but Half the Number of Degrees that is con- 

tained in the right Angle edf, yet the Area of 
dhe Triangle 4 is but to the 11 

is to 14; and 


| riangle eb f as $5 
| d therefore a, Pier built on the Tri- 
angle þef, whoſe Front Angle contains but 45% 


will be nearly 3 Times as maſſive as a Pier built on 


the Triangle 2% whoſe Front Angle contains 
909, and conſequently of much greater Strength. 
1 know, that within the Limits cf a right An- 


- gle, many acute Angles may be found; as the 
Angle eb within the right Angle abc : But what 


For there-we not only 


is that to the Purpoſe 


16 the Advantage of the acute Angle before | 
proved, but to find the Triangle be, within the 
night Angle, — without the Upright — 

* | . the 
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the Bridge, the Sides of the Piers: muſt. be cop- 
tinu d out from ę to 4, and f to ce and to what 
Purpoſe will ſuch Continuation be: 

Indeed to this it may be anſwer d, That the An- 

gle edf i is a right Angle, as well as abc, and whish | 

18 true; but then that hath its Effects on the 
rent as before proved and the Subſtance of © 
Triangle edf is but oy of bef, and conſequently 
is much weaker, Had Mr. James kno ay 2-4 to 
| have conſider'd this Matter fern he might 
have found out his Jine- -/pun Miſtake, p. 41, 705 
not have thus expos'd himſelf as a i ini e 
Knowledge of ſolid Geometry). 

As in the working of Leavers, res 50 and 
ther eee 11745 the Ach 25 er 755 
ways apply d at right Angles, it is therefore, that 
all "Supp 320 placed Aesch — 1 the Line of 
Direction of all Weights they ſuſtain with right 
angled Bearings, are 91 all others the ſtrongeſt: 


And as in Fig. VI. tis Gene 'd, that the Scheme 


Part of the Ce urve, as ef i, 2 g x, hath 
its Thruſt on each Side, againſt an uninterru 
right-lin'd Solid within the Limits of the Ba of 
its own Pier, as & 11 7 it therefore cannot be 
broken down by any Weight that can be ĩmpreſ- 
ſed on the Part e fi, Voſs K tent is equal to /r. 

In this Scheme I have made fg the Thickneſs 
of the Crown, e 552 ual to 4 Feet, and ac, Im the 
Baſes of its two 705 ny the level * its Dia- 
meter, each equal to et. 

If on the Point , with the N ng we de- 
ſeribe a Semicircle, as cg, the Weakneſs thereof, 
ker Reſpect to the Catenaria c ag, is very plain 

y Inſpection ; its Hanches, ec and % have each 
5 N reater Curvature, than is in 2c, and &, 
che Hanches of the en, and therefore liable 
ta 


[37 


to fly out by a ſuſſicient Weight laid on the Scheme 


gi; which the Hanches c 2, and x V are not, 


they being, very nearly, each a right- lin d Solid; 


and which being continu'd down unto wr the Baſe 
of its Pier, which is 15 Feet below c ] the Level 
of Low Water, have there a ſolid Bearing, and 
demand but 19 Feet for the Breadth of each Pier. 
The Height of the Hanches in the Catenaria, 
are thus found : 5 Deſcribe an Arch of a 
Circle, that ſhall paſs thro the outer Limits of the 
Catenaria, as a fm. 24ly, Draw the Lines din, h, 
making Angles of 45 Degrees, with the Line c, 
cutting the Semicircle c 3x 5 in the Points 3, 5; 
trom whence, let fall Perpendiculars to the Dia- 
meter c/, cutting the Inſide of the Catenaria in the 
Points 2 x. 3dly, Make xp, and 20, cach equal 
to g the Radius of the Semicircle, and drawing 
the ſhes pxi, and 02e, then ea, 2c, and im, I, 
will be the Hanches requir'd; and, as e 2, and xz, 
are perpendicularly under 4 3, and 5%, the Ex- 
treams of the Hanches to the Semicircle, they do 
therefore ſuſtain a Scheme of the ſame Extent and 


Height, as that of the Semicircle, but with an 


Abundanoe more Strength as before prov'd. 

Tf from the Points 5h, we draw right Lines, 
as ht, 5s, at right Angles to the Line hn, they 
will cut thro” the Outſide of the Pier at 57, 21 Feet 
above Ground. Now ſeeing that the Thruſt of 
the half Scheme fb x 5, is againſt 5 ht s, tis plain 
that if the Part 3 vis be remov'd by Accident, or 
muſt be remov d on ſome certainOccaſion, the whole 
Scheme Part 4 fh, will inevitably fall, as having 
nothing to reſiſt its Force or Thruſt. eh 

If Mr. James will but conſider this Particular 
throughly, he will be no longer an Advocate, for 
the Strength of the ſemicircularArch, altho . 

_ 7 2 ladio 


[387 | 
adio has miſtakenly recommended it. And iſ 
Right Honourable the Commiſlioners are pleas 
to direct their Commands to me, I will prove 1 

that I have here ſaid, by Models of bock a 
of Arches, made for that Purpoſe, wherein xy 
ſuperiour Strength of the Cateuarian Curve, will not 
only be demonſtrated, but the proper Noints of its 


Stones alſo. 
I am not ag weste with the Effects of 


Wei ght on the Hanches of Arches, and well know: 
that the Want of Extent for the Abutments or Piers. 
of Arches, ſuch Weight will do the ſame Office ;, 
but, as I before obſerved, if ſuch Weight muſt de 
removed on my Occaſion, or happens tg be ſo, 

by unforeſeen Violence, then nothing can prevent 
k is diſmal Conſequence, the innevitable Neceſ- 
ity; of their falling. Beſides, as the Expence. of 
ſuch Weight will be ver conſiderable i in a Work 
of this Magnitude; and as the Buſineſs can be 
efſectually one without it it, why muſt ſuch Incon- 
veniencies, Devuers: an and Expences be run _ . 
when ſo caſily avoi 

As to what Mr. ga s ſays with Reſ 
Time, +43, or Violence breaking down —— 

| Nu made any mention thereof; for as the 

hungry Leeth of Time deſtroys all Things, ſo 
thereby the moſt durable Stone will be A to 
Atoms; and the violent Aſſaults of Canan my 
batter it to Pieces. 

I believe "ff JudiFious perſon will allow 
in a Work of this . the leſs the 3 
dation is loaded with extraordinary Weight, the 
lels liable the Whole will be to unequal Settle- 
ments; and as both the Weight and f all 


be greatiy abated by the * 
eee 


] have — ann _ your * 


0% 


7 S D . USES RT ER 


1 7 

be rejected? and more eſpecially as that their Va- 
cuities being made 0d, wilt not be any additi- 
onal Strength (but rather an Injury) to the Whole. 
Indeed to make theſe Vacuities in the Span- 
drels of ſemicircular Arches, would be doing a 
Miſchief, as Mr. James obſerves, p. 43, becauſe 

as their great Thruſt is above the Bale Line of 
their Piers, they have. no other Security but the 
Weight of their Spandrels to prevent their fall» 
and as thoſe. Spandrels on each Side the 


ing; 
| Bridge, will be unequal in every Arch, which is 


occaſion d by the Declivity of the Bridge, there- 
fore every of them will be unequally preſſed, and 
that very greatly, which, as Mr. James obſerves, 
p. 37, may affect them. Add to this, that by ſuch 
unequal Preſſure on each Side, every Arch becomes 
dependant on one another, and the Whole on 
the Abutments on each Shore; and therefore tis 
evident, that if thoſe Abutments give Way, or 
are removed by any Means, the whole 2 Will 
undeniably be endanger d, as I have already oh- 
ſerved, p. 20, in my firſt Deſign for this Bridge. 
Mr. James s next Sneer is at the Independancy 
of the Catenarian Arches, the Truth of which has 
been already proved in Fig. VI. and ſhall be yet 
further proved when required, as likewiſe, that 
the making of Abutments on the Shores is unne- 
ceſſary ; and that tis no Matter which of the 
Arches is firſt built; and that any one. of them 
may at any Time be taken down and rebuilt, - 
without any Danger to the next 2 as 1 
have aſſerted in p. 22 of my firſt Deſign tor this 
Bridge, and which I apprehend cannot be done 
il the Arches are made ſemicircular, as Mr. James 


* * 4 


1401 


I am not in the leaſt concern d, at Mr. James 
being perſuaded p. 44, 10 0ne would venture upon my 
Judę mem to attempt #he building of a Series of Arches 
tndependant of one another, without the Afſiftance of 

oper Abutments, upon each Shore . By proper A 
Sto on each Shore, I unde to be ſuch, 
| Whole Strength is capable to reſiſt any Foree that 
may be apply d againſt them. Now tis plain, that 
if by the Conſtruction of the Arches, they are made 
actually independant, of each other; and every 
Arch ſuſtain its own Weight, on the Baſe, of its 
Piers, then there cannot be any Thruſt againſt the 
Shores; and conſequently, the making of Abut- 
ments, - where none are requir'd, will be g' very 
great and unneceſſary Ex pence. It may be, p. 44, 
that Mr. James may find out Methods to make Arches 
of à better Shape, and Piers with ſuch Proportion, 
4s. would render them as firm in themſelves, and as 
independant of one another, as t hoſe propos d by ins 
Ihe is Maſter of ſo much Geometry, (which 1 
much queſtion, and which is very evident he is not 
by what hath been already proved) as is ſufficient 
tor ſuch a Performance. I am certain, he wilt find 
it a much greater Task than he imagines: And as 

Improvements of Arts, are. Advantages to the Pub- 
liek ; I-ſhould be well pleas d, to ſee from Mr. 
22 Lone the Demonſtration of another Kind of 

ve, that is ſtronger than the Catenaria, or even 

af equal Strength and Independancy; which I 
ereby challenge him to perſorm, and make pub- 
lick, and which will be the only Proof, that he's 
not an Impoſtor. DA bels ens 

The Blunder he's pleasd to charge me with, 
5, of 24, 174 J. being placed in the Stead: df; 

159,254 J. was an Error of the Preſa, not my 
un, and which he confeſſes to be ſo, becauſe, 


lays. 


— 


that may 
haye rebommended, which in p. 24 of my 72 


eee 


rere 


J 


* A "FG 
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ys he, p. 45, in che Lollowing Page he acknows 


the lame to be 159,26 L. at 1 3. 6 d. per Foot 


In p- 46, Mr. James takes upon him to diſ- 


prove the Truth of the Quantity of Brick - Work 
be ſaved by the cylindrical Vacuities I 


Deſign, publiſb a for this Bridge, I have ſaid to b 


322,322, cubical Feet, equal to 1020 Rods; and 


which Mr. James falſly ſays, p 46, the Number of 


cubical Feet, abous- mention d, are equal to 1185 Rods 
of Work, at 252 Fett to the Rod, and conſequently 
amount to 118 50 l at bis (meaning my own) Rec- 


Koning, which is 160 J. more than 10, 200 J. the 


Amgunt according to my Calculation. 


Tie well known to every Bricklayer, that 272 


Feet 4, at 1 Foot 2 Inches the Standard Thick- 


neſs, of Brick - Work is'call'd a Rod of Work. 

Now if 252 Feet 6 Inches be multiply'd by 1 
Foot 2 Inches, the Product is 317 Feet Ir; and 
rejecting the Fraction 14, if 322, 322, be divided 
by 31, the Quotient is 1016, the Exact Number 


of Rods in the Whole. In p 24, of my firſt De- 


ſign publiſh'd for this Bridge, I rejected the odd 


Foot and +2, and divided 322,332, by 316, whoſe 


Quotient is 1020, which makes but 4 Rods more 


than the real Quantity aſoreſaid, tho meaſur d witn 


the utmoſt Strictneſs that is practic d in Trade. 
* * this be confer, ti pan that Mr ba James, 


p- GV is actually one of thoſe who are not Maſters 
_ of ſo much Geometry as to come at the Meaſures 


of the Number of cubical Feet in one Rod of 
Brick - Work; for tho 272 ſuperficial Feet are al- 
low d to make one Rod of Brick Work, yet their 
Thickneſs, muſt be conſider d at 1 Brick and 4, the 
Standard Thickneſs, equal to 1 Foot 2 Inches, and 
20 2 


not 


4 


L 4 E 
not at 1 Foot only, as Mr. James has abſurdly 

done in his Calculation of 1185 Rods, which wants 
but 8 Feet £ in every Rod of being Part of the 


Whole, more than it really is. It tho Works 


conducted by Mr. James have been thus meaſur 


Woe then to their Proprietors l the Workmen 


may very well make rich Preſents of Silver Tea- 


Kettles, Lamps, c. of very great Value, as I 


have heard, many have done. 

The Manner of making the Coffer- Dams which 
T have recommended to be usd, where the Bot- 
tom is a Strong Clay, doth certainly require ſome- 


thing more than Words to explain the Manner of 


making, and removing them from one Pier to the 
ther; and for which Purpoſe,” Iwill make a Mo- 
del, if requir'd, by which that Operation may beſt 
be underſtood; and wherein Mr. James may ee, 
what I mean by Caſes filled with ſtiff Clays. 

I in the Foundation the Limits of the Baſe of 
every Pier, be bounded with Piles Dove-taiFd-re- 


gether, there's-no Doubt but that the greater the 


Number of Piles driven within: them are, the more 
compact that enclos d Foundation will be, - and 
conſequently will be the better able, to ſuftgiti the 
Weight of the Superſtructure: It is therefore that 
J adviſe, the driving of Piles within the Limits 
of each Pier, ——— together as can poſfibly be 
done. Obſerving at the ſame Time to mae tlic 
Whole thereby as nearly equally compact as can 
be, which to perform, and the Manner of driving 
the Piles, in the moſt Expeditious Manner, I re- 
ſerve to another Opportunity, 

I am not inſenſible of the Weight and Quantity 
of Water that muſt be remov'd to ſink a concave 
Parallelopipedon ftrongly fram'd together, of the 
beſt Oak, Which Mr. Fames calls a hollow Che 
_ * 
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or per, of Dimenſions witlün, equa tothe 3 


_ greateſt Pier; which'tofink'6 Feet below the BEA 


of the River, at the Time of High Water on a 


common Spring Tide, when the whole Depth witl 


PortlantsStone, unto 14 Feet in Height from its 
Bottom ; whoſe Weight, excluſive ;ofthe-Frams 


ing, Cel is 4527 Tuns, Which is 527 Funs mort 


than Mr. '2mes makes. it to be, p. 5. And Al 7.8 
tho Mr.“? ames ſays, p. 50. that the Foundations 8 


of the Piers cannot be laid in ſuch Coffers, with- 


out breaking their Bat ka, and diſlocating the Bend 
of the Work; yet I am ſo much convinced of 
his Miſtake, that I will ſubmit to be executed as a 


Felon, if Imiſcarry d in laying the Foundation of 


any one Pier in that Manner. But, however, as the 


Trial thereof may amount to a greater Expence, 


than perhaps may be agreeable to be riſtjued on 


my Life, whoſe Value is very incoiſiderable; the 


ſame Work may be very caſily atid as effectually 


perſorm'd, by dividing the Length of each of the 


reat Piers into 14 equal Parts; and ſinking each 

art ſeparately, in a ſmall Coffer of its own, Di- 
menſions, as re fented/ in ig. V. 8 A. 1 
And as the Altitude of ſuch: Fœundation, vic 
12 Feet from the Bottom, will then be 1 Foot 
above the Height of Lo]. Water; if the Sides a 
4; 636. be taken away, and their Meetings , S 


be made cloſe and entire, then fmall Arches being 


turned over a a, Sc. the whole: Length oft each 
ier may be firmly bonded together, and worked 
up entirely ſolid, unta any Height required. 
1 will not undertake to ſay; What other Me- 
thods may be ꝓtopoſed, for the Performance of 
this Work, in juch Parts here the Water with- 
in the Bed of the River cannot be kept out, whilſt 


dhe Foundations . = 
7 | glad 


Doch. 


—— 


n beſide hinaſelf, know, or have dane 
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| He. IX. appears 


of 1s Fer in Teen dh will ſuſtain 


4 "YI 
FLIER fo « beter Mcthod and wb 


of than this I 
wes 3 to allow:that 


As tis not in Mr. 


tis no Wonder, that he has the 
y, That the Sketch, Fig. IV. in 
ue for this Bti 
; was ſuch the Truth, he would 
. as — diſcover'd that Authors Name, 


Thing N 
ſurance: to 


zn he hes that of M, Gawtipr's, wich Reſpest to 
Mr. Price and Mr. Hawk/moare.. rn! VF: 


Mr. James having gone thro! the Qbſernitions 
he propos d, and given ſome Hints and Computa- 
3 as he is ꝓleas d to call them, for the 


Quantity and Weight of Stone e on ron 


1 — an Arch; which, by the 
— manifeſt, and nhiah nal op—_— 
— tis really, very 


of any greater Extent, than one of he nen 
Wind —— — rc 2 


„Mr. ocerds, d fe, and ſays, 1 38. cer 
ruin, — et each, as 2 Bip, VIII. 
gain 20 Feet more, re. revs 100 Feet in 

as Fig. IX. That a: Pier 10 Hu in Thickneſs 


as 444% will. ſuſtain the bitter, than. a Pier 
of 20 Feet mill the latter; and that the Arche 
The. two former, . upon the. ſame Proportion. 9 o Dei, 
will not take up fo much Sen 0 over them as the 
— by:1.500 Jung. 8 * Nei 
It is as certain, that * of bo 
'cct, contain 20 Feet more Water Way than one 
Arch of 100, N 
and dangerous Af whilſt that of 100 Feet 
free: But that a Pier 


Paſſage under it open and 


thoſs 


2 


Up 4 


a. 
venture — or f fo Feet, or even 


arly, 
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maturely conſider d, it will 
that An the remaining Thickneſs of the 20 Feet 
Pier, is of no other Uſe, than to ſuſtain its upper 
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thoſe Pidgeon-Holo Arches, better than a Pier of 


20 Feet,” as Imp, will the, latter, I muſt own, is 


0 to me; for if the Foundations to every 


ch be firm and ſecure, and as I have prov d 
that the Weight 


Diameter is much leſs, than many publick Build- 


ings, and as our Stone is as good now, as here- 
tofore; Pre 
derſtood ? 


e is the word Better to be un- 
des, 


eight of an Arch of 100 Feet Extent, as Fig. 


IN. whoſe: Thickneſs Ji is equal to 8 Feet, and 
loaded with Spandrels level with its Crown, is 
faſtain'd by any other Parts of its Piers, more than 


101g li mu, which are each equal in Extent 
to 8 Feet, the Thickneſs of the Arch. If this bo 


Part 044k; and therefore tis plain, that even, a 
Pier of 10 Feet in Thickneſs, which Mr. Fames 
thinks to be neceſſary forthe Support of two Arches 
each of 60 Feet, is 2 Feet more than is requir'd 
to ſupport one + of an Arch of 100 Feet, with 
that unreaſonable Thickneſs in itsCrown of $ Feet. 


The Arch over Traytors Gate at the Tower of 
London is a Se 


gment of a Semicircle whoſe Dia- 
meter is 78 Feet, and its Vouſſdirs but 2 Feet y 


Inches in Height. And thoſe Arches of 60 Feet 
= Font bw in Thickneſs on their Crowris, - 
_ 4 Feet Extem 


Extent 
being thus confider'd, 
on each Side for theix Baſe; not 5 Feet, as Mr. 
2 affign'd them, which in cach is 1 Foot 
But before I proceed to calculate the Quanti 

af Nene guild to form theſe feveral Arches, 


of Stone in an Arch of 106 Feet 


I believe it will puzzle Mr. 
f 8 und all his Emiſſaries, to prove, That the 


5 . _ ( 
ar very evident, 


-- 


gad further to explain Mr. Fames's Ignorance in 7 
| N * i G 2 | | the 


5 c 3: 
YieMenfurationof ſuch Works; 1 megbepiese 
tor a- thort-Pigreſhop,- to prove, that there's na 
Neoeſſiy of making the Crown of an Arch, o 
100, - or-#209 Feet in Extent, more than 4 Feet 
in Thicke, In ig. — is repreſented, three 
Arches of Stone, as ABC, e 4 1 Feet in Thick, 
5 5 nels, meking iether # knels —_ to 12 
Now 7 tis es that every Arch, aſter it is 
Center i is removed away, hag ſome Settlement, a8 
iu Fact they all have {jp — or leſs, according to 
the Numbet of Joints and Quantity &f Mortar in 
each) tis evident, that the Stones have not _ 
tine Bearing until the Center is ſo ftrucky and 
therefore the Building of one or two Arches over 
the firſt,” as the Arches, Ag. on the Arch C, is no 
Addition of Streugth to tie Whole; for as the 
ones in the Arch C, will mot give Way, tor the 
Stones in the Archęes AB, to ſettle, as aforeſaid, 
to take their true Bearings, they thetefore cannot 
lielp to ſuſtain any Weight that may be laid on 
them, and are thereſere an Injury or unneceſlary 
NV night on che Arch C, inſtead or Neing aScdengthe | 
ening to the Whole, 2 | 1 8 
And i we-lappols that they are all win d at 
the ſame TLimc, betorꝝ the Center he ſttuck, and 
takd their Sgttiements together, lain, that 
the umler ch whichy has che ene & Number of 
Jouits, will dettle' thee, | nd they prevent 
e.,neceflary gettlements ; the other two from 
olpwing eig, and jconigquently, they will ftil be 
av/0fher: chem an under Here as atoreſaĩd. 
2 Bot. if cn ary lc theſe „ it be allow d, 
fhar every Arch, hath its juſt Bearing e 0 | 
teach other, tis then, exident, that 
Weight be laid on 22 en „ e — ä 
Norrragl e Pia n Op ; 
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of them taken together, 


S A fan 


— 
- 0- 


p ed to ſhew the abſurd, Calculation f: NAI. 


any Efes on the Ak R ian « 


on the Arch C neither; and if e of b 
are the: Arches BC. Now from this, tis evident 


that until che Strength 6f the Arch Abe deſtr d 
be Auch B, cannot act, to ſu — 
its o.; and therefore as e Arch A and B 
are equal in Thickneſs, that Weight or Power, 
that An-defitor frf the Arch A, can afterwards 
deſtroy the Arch B, and after that the Arch C 
likewiſe. + Whence it follows, that any'one of the 
three Arches, will ſuſtain the Tame Weight, as all 5 


If Mr. Names had conſider d this, hewoulds 1800 . 
have aſſign'd 8 Feet foe the'Thickiicls of an Arch 
of 100 Feet Extent. | 
And, indeed, if tis der d, that the Key 


Stone of an Arch, ſuſtain the very leaſt Part of 
* 


the whole Weight; and that the Stones on each 
Side, become immediately, of greater Dimenſſons 
in Height, tis very plain, there's no Neceffity of 
making them ſo monſtrouſly high, which alſo oo- 
caſions, an extraordinary Wei ight of Stone on each 
Side, to riſe up level with their Heads more than 


need to be. 


1 humbly conceive 1 a Kinicironthr Arch, as 
Fig. IX. be made 4 Feet in the Crown, as eg, and 
por 8 Feet in its Springings, as at 1 c, and 45 and 
its S Is work d up level with the Crown; 
chat it will be equally as ſtrong as if made of 8 


Feet Thickneſs in the Crown, as Mr. James re- 


commends, which, if I am not miſtaken, will oc- 


caſion not only an unneceſſary Expence, but: will 
be loading = Foundation with an vnjnecetiary 


? WV eight alſo.” + 


if as mach by Way of Digreſſion Tiber 


WE pn, 25 


t 


Fuer, made, to find the band of Stowe wad 
celle ts cover the he e Aran . 
| Condor en of of 5 Feet in — ad 5 
_ _ unden Side of the Areh Stone 12 | 
Art, . — thtof the 100 Fe 
t 157: Now ſi 
or Thickneis of the Arch See, | 
9 — and to be 8: Feet in the lat | | 
tals ane the Boeatithe ob this Bebdgh'd6/be: 50 Feet | 
from: out to ut of the Walls: Then, ſays he; ; 
will 94 Feet multiply d by So, and that Produbt 
by 18, 800 cubical Feet; and 157, the | 
Periphery of the 100 ay tos mule 'd by 50, 
and that Product by 8, will 2,800 cubi- | 
cal Feet; which two Produ che in imagines to be he 
the lid Contents of the two Arches. 
Now kad Mr. Names the Senſe but tolave ſuld | 
trated. 1414 5, the Area of the Semicircle 6 
from 1816, the — the Semicircle 3 'A 
moltiply's a, the Remains, 2555 Jo the Bread th. oY. 
- of the Bridge, he would have found 20, 100 for | 
the Product, which: is the exact Number of cubis 
cal Feet in one Arch of 60 Feet, at 4 Feet Depth 
_ of one ; being 1 LE cubical Feet more than the | 
he aſſerts, p. 54, and which: doubled for | 
| 
| 


th © id Arches of o Feet each, is a Blunder of 
oe Feet, equal to 162 Tons 4 
Ins the fame Manner, the Area of the Semicir= 
cle ei, 100 Feet Diameter, equal to 3928 Feet 

A, being ſubtracted from 5286 5,-the Area of the | 
8 124, 116 Feet Diameter, the Remains | 
13572 44, which multiply d by 5o, the Breadrh | 


3 ol the Bridge, the Product is 67.8 850, which is 
„ che true Soldity of chat Arch, at 8 Feet Depth 
| apt WS which | is anorher Binder of 5039 


50155 5 | cubical 
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together but 478 
ſcems, too inconſiderable for Mr., 


n el Tuns no Fext, m. ang 
Tas Feet; a 2 It 


H 20, 1c, the Solidity:of 1 N | 
Exteat, be doubled, tis equal to 40,200, che So- 5 
1 — Arches, :and which being ta- 
ken front 67 8g, the of the 100 Feet 
Arch, the Remains is 2 7650, which-is 2450 -cu- 
bical Feet more than 4414 to be by Mr. Jamer ; 
and therefore the real Difference of Stone in waned 
propoſed . Arches, is actually 1728 Tuns g, and 
not 1.575 Tuns, as Mr. James aſſerts them to be, 
9.55 and which is 153 Tuns leſs than the Truth. 

As L have thus demonſtrated the abſurd Calcu- 


lation of Mr. James, and have proy'd that theres 
no Neceſſity of making the Crown of an Ardh f 


noo Feet Extent, more than 4 Feet; and that the 
Extent of its Baſe on each Side, need be no more 
than 8 Feet; I will therefore in the next Place 
ſhew, how much Stone is requir'd to build an Arch 


of 100 Feet 3 more than for 2 ot @.A Her 


each. 
If tos 6300 . of the Parall 
abbm, Fig VII. de 
* two Vecuitien Hand G taken down to the Line 
m, the Remains 21 5a, is the Area of the Face 
8 3 Spandrels and Piers, and which being mul- 
tipl/d into 50, the Breadth of the Bridge, 
duces cubical Keet 107600, equal to 6725 Tons. 
.And if from 7410, the Area of the Parallelogram 
doin, Fig. IX. be ſubtracted the Area of the Void ge 
Im 5028, the Remains 2382 is the Area of the 
Face of the Spandrels, and which being multi- 
ply d into 50, che Breadoh of the Bridge, produces 
cubical Feet 119,100, equal to 7443 Tuns 12 F. 
which is but 718 Tuns 12 Feet more than in the 


ecedin 
* 15 f Now | 


btracted 4148, the Area 2 . 


* ; 
e 
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Nor if from 1675 Tuns, the 


E 


A traded 718 T ect, the real 
Remains 856" — the actual Quantity of Stone 


welle be imploy d by Mr. — more than 


which at 35. per 5 oot, for Stone, work» 
ing, and ſetting, amounts but to 2054 l. 8 . 


Mr. James tells us, p. 57, That the Calculations 
be bas hitherto made, * not only concern the cubical 


@ uantities of Stone. requiſite for the Mort, but the 
Workmanſbip itſelf, and the Charge of raiſing and ſets 
ting it alſò. 


I muſt god obſerve, that if thoſe Cualcllatione 25 


are made b y ſuch Methods as the Calculations he 
has publiſh 


much, and tlie Stone-Worke much too little: And 
| tho both have been here fully proved, by many 
Examples, yet I ſhall beg Lowe to add the Ab- 
furdity of his next and laſt pare, as Oy 


ing, p. . 


Tor, ſays he, the Wark of the Fare of the 4 


Stones, in an Arch of 50 Peet Extent, amounts to no 
more than 78 Feet 6, by 3 Feet 4 Inches, which pros 
duces 261 Feet 8 Inches ſuperficial ;; whereas in an 


_Arch-of 100 Feet wide, the Face is 187% 8, __ | 


makes 12.56 Feet ſuperficial.” 
- Now the Abſurdity hereof is very plain; 1 if 


from 12 I 255, the Area of the Semicircle 4 * 1, be 
982.4, the Area of the Semicirele 42 


ſubtract 
nu, the Remains. 302 fis the. Area. oriſuperficial 
Feet contained in the Face of the Arch ad x2» 1, 


which Mr. James makes to be but 261 Feet 8 


_— and. which” is — ens ques 275 
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uantity ſaid to — by Mr. Fames, p. $5, be fub- 


d, they are not to be depended on, 
as being very falle; his Brick being much too 
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Now to explain the Quantities of Materials re- 
quir'd in ſmall and large Arches, ftanding over Ri- 
vers of equal Breadth ; let GH, Fig. XI. repre- 
ſent two Arches, each 50 Feet, ſuſtain d at | by | 
a Pier of 8 Feet 4 Inches in Breadth, which is 
equal to of their Apertures ; and let ad, cb, the 
Breadth of the Face of each Arch, be equal to 3 
Feet 4 Inches, m—_ together 115 Feet. > 
Alſo let the Arch F, Fig. X. extend 107, and 
ef, gh, the Breadth of the Face of the Arch on 
each Side, each 4 Feet, which together make 115 
Feet, equal to ab. 1 
If from the Sum of the Area of the Paraffelo- 
gram ikab, and Area of the Pier mob, be ſubtracted 
the Area of the two Semicircles G and H, the 
Remains is equal to 1285, the Area of the Span- 
drels, ik, Cc. and if from the Area of the Paralſelo- 
gram ed e h, we ſubtract the Area of the Semicir- 
cle F, the Remains is 2615, the Area of the Span- 
drels cd, Sc. And if from 2615 Feet, the Area or 
ſuperficial Content of the Spandrels ec 4 bf xg, we 
ſubtract 1285, the Area of the Spandrels 4aikbc, 
Sc. the Remains 1 330, is the Quantity of ſuper- 
ficial Feet that are more in the Face, c. of the 
Arch of 107 Feet Diameter, than is in the two 
Arches of 50 each; which is but 35 Feet more 
than 2570 the double Area of daibbe, and ad- 
mits of 7 Feet more 1 | | 
It from 2206, the Area of the Face of the Span- 
drels and Arch, Fig. IX. excluſive of the Area of 
the Face, of its Piers 1 ci g, and /i mu, we ſub- 
tract 1295, the Area of the Spandrels, &c. to the 
two 50 Feet Arches, Fig. XI. the Remains is 921, 
which is 42 Feet, leſs than 4 of 1285. And as I 
have prov'd, that a Thickneſs of four Feet on the 
Crown of an Arch, is — ſtrong, tis 2 | 
x that 
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Ne: r 
that Mr. James s Manner of comparing the Arch 
of 50 Fd with that of 100 Feet * (which 
he ſays is little leis than five Times the former) 
is ſuprizing] abſurd ; he might as well have in- 
creas d the Thickneſs of the Crown and Altitude 
of the Whole, ſo as to have made it 20 Times 
the former; when in real Truth, being made of 
ſufficient Dimenſions, as aforeſaid, the Area of the 
Arch of 100 Feet is not quite once and 4 of the 
Area, of the Face to the two 50 Feet Arches with 
their Pier, as is evident by the 3 | 
I ſhould be glad to ſee from Mr. James, or any 
other Perſon, a Geometrical Demonſtration, to 
prove, that 3 Feet is not ſufficient for the Thick- 
neſs of the Crown of an Arch, made of good 
Portland Stone, of 120 Feet Extent; and which I 
challenge, both him, and the celebrated Wits of 
the preſent Board of Works, to produce. 
. Me. James being weaty'd out in his further Re- 
view, he now humbly propoſes, that for the future, 
Watermens Boys be oblig'd to play at 15 Holes, 
inſtead oi 9 Holes, the middle Hole to be 80 ret 
in Extent, and the reſt gradually decreaſing by & Feet 
8. Inches each, to the leaſt Hole of 3 H et 4 Inches ; 
Theſe with proportionable Solids between the 
Holes, muſt needs raiſe their Admirations: And, 
Indeed, I very much queſtion, if it will not be 
Judged a very neceſſary Pattern for making a new 
Kind of Mighſippi Tables; and for the better pro- 
portioning the Apertures to Pidgeon-Houſes, ac- 
cCording to thediffercnt Sizes and Kinds of Pidge- 
ons, which is a Part of Architecture hitherto un- 
thought on: It being common to make every Hole 
of the ſame Size, without any Regard to the dif- 
ferent Magnitudes, and Digaity of the Inhabitants. 


e xu the Poliſcript. 


FW 
If Mr. James, had but read the Neta Bene to 
my Poſtſcript, p. 30, he would have ſeen 'twas pro- 
pos d, to abate the Altitude of the two outermoſt 
Arches on each Side, for to make an eaſy Aſcent 
for Wag 3 in Caſe a ſufficient Baſe on the 


Shores 
Purpoſe. en $M "i 
Much more than ] have Room for, p. 58. (or Time,) 
at preſent, might be ſaid upon the Abſurdities of Mr. 
James's Calculations, which ought to be tranſmit- 
red by Record to Poſterity, there being ſcarcely 
any of them, that being very well ſtann'd-and con- 
fider'd, but are the moſt ſhameful of any that 1 
ever heard of, or ſee made publick; and therefore 
cannot be _ of any Weight, by the Right Ho- 
nourable aud Honourable Commillioners, which he 


Side, could not be obtain'd for that 


ſeems to flatter himſelf with the Hopes of. And, 


as he further adds, p. 59. That be ſball at any Time 
be ready farther to explain or ſupport, what has been 
deliver d by him; Let him therefore, if in his Pow- 
55 be as good as his Word, without Loſs of 
imc. * a 


Parliament-Sta irg, FE OE 
Jan. 21th 1753. Batty Langley. 
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Ho' Mr. James has been pleas'd to ſneer at 
Mr. Hawk/more and Mr. Price for their hav- 

ing tranſcrib'd from Gautier their Accounts of Fo- 
reign Bridges ; yet he has torgot to tell us, that 
the Thickneſs of 3 Feet 4 Inches which he has aſ- 
ſign d for the Crown of an Arch of 530 Feet in Di- 
ameter, and of 6 Feet 8 Inches for the Thickneſs 
cf an Arch of 100 Feet in Diameter, are alſo taken 
from Gautier's Table of the Lengths of Voufloirs, 
in 
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Seometrical Demonſtrations, did generally orer- 


London Bridge, and many other ſuch maſive 
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in his Diſſertation An Culeres, Vauſeirs er Plles 
de Ponts, p. 368. 

And eo this Table, is calculated from) 5 
the Works of the Ancients, who for Want of 


load theſe, Kinds of Buildings, as is evident by 1 


Bridges; yet M. Gautier doth not ſo much as 
ſay he 3 — the Neceſſity of thoſe Di- 
menſions, or that any Perſon did ever attempt ſo 
to do. And, indeed, if we conſider, that the 
of an Arch, doth ſuſtain no more than the 
t of that Part of the Pavement, Sc. that is 
directly over it, which is the leaſt Part off the, 
Whole ; tis evident, that no fuch prodigious. | 
Strength as that Table doth expreſs, is requir c; 
and which would not only encreaſe the Weight. | 
very greatly on the Foundations of the Piers, but 
cauſe a very great Addition to the Expenes, 1 A 
aud therefore is abſurd. . - F 
And for a further Proof of this Abſurdity, let it 


be conſider c 4 that the great Arch over Traytort 
Cate at the To 


wer of London, (which is a Segment 
of a Semicircle of 78 Feet in Diameter), hath bun 
> Fect and 7 Inches for the Length of © Vouſldir \ 
in itz Crown, as I have before noted; and which 

hath ſuſtained for many Years, a much greater 

Weight than the Crown of 2 
tended. Bridge, will be requir'd 


N E. The Thicknefs aſſigned 
ſuch an Arch, by M. Gautier's alleles iS 
Nr. James ſeems to make his Calculations, is $5, 

Feet 2 Inches +, which is £ an Inch more than, 

en the Thickneſs of that at Traytors Cars"; 1 4 
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